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Optical and Mathematical Instruments Sectional Committee, LM 20

NATIONAL FOREWORD This Indian Standard which is identical with IS0 9960-l : 1992 `Draughting instruments with or without graduation - Part 1 : Draughting scale rules', issued by the International Organization for Standardization (ISO) was adopted by the Bureau of Indian Standards on the recommendation of the Optical and Mathematical Instruments Sectional Committee (LM 20) and approval of Light Mechanical Engineering Division Council. The requirements of draughting scale rules were earlier covered in IS 1482 : 1985 `Metric scales for use with drafting machines (second revision)`, which was first published in 1960 and subsequently revised in 1970 and 1985. The present revision has been published out as a dual number standard with IS0 9960-l : 1992. IS0 9960 has been published in 3 parts covering draughting scale rules, protactors and set squares. Corresponding Indian Standards on these subjects are IS 1482 : 1985, IS 1563 : 1989 and IS 1561 : 1989, respectively. While IS 1482 : 1985 has been revised as a dual number standard with IS0 9960-l : 1992; the Optical and Mathematical Instruments Sectional Committee, decided not to revise IS 1561 and IS 1563 as these standards are more relevant for the Indian Industry. Some of the important changes in the present revision of IS 1482 are: 1) Scales, having oval, semioval and triangular sections, in addition to flat section have been incorporated. 2) Length of division lines have been modified. 3) 4) The shape and dimensions of working edge have been included. The geometrical tolerances, namely straightness tolerance of working edge, flatness tolerance of the underside of the scale rule and parallelism tolerance between the two working edges, have been specified. Scale rule of widths 50 mm and 40 mm in addition to 45 mm in respect of certain nominal lengths have been included and tolerances on width have been further reduced.

5)

These scales are to be used with draughting machines conforming to IS/IS0 9962-2 : 1992 `Manually operated draughting machines - Part 2 : Characteristics, performance, inspection and designation' which replaces IS 2287 : 1970.
IS 1482 : 1985 will stand withdrawn after publication of this standard.

The text of IS0 Standard has been approved as suitable for publication as Indian Standard without deviations. Certain conventions are, however, not identical to those used in Indian Standards. Attention is particularly drawn to the following: a) b) Wherever the words `International standard' appear referring to this standard, they should be read as `Indian Standard'. Comma 0) has been used as a decimal markerwhile in Indian Standards the current practice is to use a point (.) as the decimal marker,

In this adopted standard, reference to certain International Standards has been given for which Indian Standards also exist. The corresponding Indian Standards which are to be substituted in their place are listed below along with their degree of equivalence for the editions indicated: International Standard IS0 554 : 1976 IS0 3098-l : 1974 Corresponding Indian Standard tS 196 : 1996 Atmospheric conditions for testing (revised) IS 9609 (Part 1) : 1983 Lettering on technical drawings : Part 1 English lettering (fjfst revision) Degree of Equivalence Technically equivalent Identical

(Continued on third cover)
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DRAUGHTING INSTRUMENTS WITH OR WITHOUT GRADUATION
PART 1 DRAUGHTING SCALE RULES

1

Scope

3

Definitions

This part of IS0 9960 specifies the main requirements and the accuracy of draughting scale rules, and their.graduations in SI units (International System of Units). Two types of draughting scale rule are covered, those for hand use and those for manually operated draughting machines, both for professional use only. Scale rules for use in schools are not included.

For the purposes of this part of IS0 9960, the following definitions apply. 3.1 graduation: Division lines and figuring. graduation may be engraved in black. The

3.2 maJor divisions: Lines along the edge of a scale rule defining the major units. 3.3 figuring: Numbering and lettering on a scale rule identifying the values of the major divisions. 3.4 division Ilnes: Lines along the edge of a scale rule, including both the major divisions and the lines subdividing the major divisions. rule: Parallel-sided scale 3.5 (draughting) draughting instrument on which graduations are applied. Draughting scale rules are used to draw straight lines and/or to measure distances on drawings which can be either full scale, reduced or enlarged with respect to the object to be shown. 3.6 scale: Ratio of the linear dimension,of an element of an object as represented in the original drawing21 to the real linear dimension of the same element of the object itself.

2

Normatlve

reference8

The following standards cpntain provisions which, through reference in this text, constitute provisions of this part of IS0 9960. At the time of publication, the editions indicated were valid. All standards are subject to revision, and parties to agreements based on this part of IS0 9960 are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below. Members of IEC and IS0 maintain registers of currently valid international Standards. IS0 554:1976, Standard atmospheres and/or testing - Specifications. IS0 3098-1:1974, Technical drawings Part I: Currently used characters. for conditioning

-

Lettering

The scale of a print may be different NOTE 1 of the original drawing (see IS0 wXC~I). from that

IS0 9962-3:-l), Manually operated draughting machines - Part 3: Dimensions of scale rule chuck plates.
1) 2) To be published.

3.7 nominal length (of the scale rule): Graduated length of the scale rule.

Term defined in IS0 10209-li?].
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4.3

Lengths

of division

lines lines are a8 follows:

4.9

Beginning

of graduation

The lengths of the division

I,8 mm; 25 mm; 3,5 mm; 5 mm; 7 mm; IO mm. The length of lines for each level of subdlvlsion be constant throughout the scale rule. 4.4 Tolerance on length of division lines lines are shall

The first division line shall be at a distance of 10 mm or 5n millimetres, with n = 2, 3, .. .. from the nearest end of the scale rule (see figure9).

Dimensions

in millimetres

10min. / I:1 0 10 20 30 Figure 9 40 50 60

The tolerances as follows: 4.5

on the length of the division

lengths of I,8 mm and 25 mm: + 0,3 mm lengths of 3,5 mm and 5 mm: + 0,5 mm lengths of 7 mm and 10 mm: If: 1 mm 4.10 Width of division lines Characters

The mean width of division lines shall range from a minimum of 0,08 mm to a maximum of 0,13`mm for adjacent division lines where the distance between division lines is not more than 05 mm, and from a minimum of 0,09 mm to a maximum of 0,18 mm for adjacent division lines where the distance between division lines is more than 0,s mm. The width of each division line shall not differ by more than 10 % from the mean width. In each scale rule, the same mean width of division lines shall be used, regardless of their length. 4.6 Distance between division ifnes

Vertical characters of type A, in accordance IS0 3098-1, shall be used. 4.11 Height of digits

with

The height of digits shall be I,8 mm or, in accordance with IS0 3098-1, 2,5 mm or 3,5 mm. 4.12 Arrangement of digits on the corresponding

Each digit shall major division. 4.13

be centred

Scales for scale rule graduations accordance with

The distance between division lines shall be measured between their centres. The space between adjacent division lines shall not be less than four times the mean width of those division lines. 4.7 Smallest subdivision subdivision shall be not less than

The graduations for scales in IS0 5455Cll are given in table 1. 4.14 Indication of scale

The smallest 0,4 mm. 4.8

The indication of the scale shall be placed on the left of the zero-point, al; shown on frgure9, for example 1:l. 4.15 Overall length

Graduation

intervals

The major divisions and the lines subdividing the major divisions shall be indicated by using three different lengths of division line (see table 1).

The overall length shall be 20 mm to 30 mm longer than the nominal length, to allow for the necessary indication of the scale.

3
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Table 1 -

Graduations for scale rules

Graduation and measurement unit

29

30 mm

140

150 mm

4

IS/IS0

9960-l

: 1992

5
5.1

Dimensions and geometrical tolerances
Cross-section dlmenslons

Table 2 - Working edge dimensions of scale rules for various draughting Instruments (see figures IO and 11)
Dimensions in millimetres Hdghl

Cross-section dimensions of scale rules are lefl to the manufacturer's choice. The shapes and dimensions of working edges shall be as shown in figure 10 or 11, and given in table2.

of
edge

ink
racess
la

-IWt
Cl

I

C2

w

Tubular technical pen with stepped tube tip (see IS0 9175lC?l) Tubular technical pen with tube tip not stepped

0,4

to 0,6

1 to 13

u
Figure

Fine lead mechanical pencil,

10

Wood-cased pencil, clutch pencil

I

w
Figure

Felt-tlp/fibre-tip pen, tubular guided

-d---l -7 - ---I-0.5 to 1

-

l-l

0,4 to 0,6

1 to , 5

11

Ball-point pen

5
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5.2

Geometrical

tolerances Table 4 -

See table 3.
Table 3 Geometrical tolerances
Dimensions in mlllimetres

Widths of manually operated draughting machine scale rules
Dimensions in millimetres

Width Nominal length Large size, L 50 f 2 Medium size, M 45 f 45 f 45 f 2 2 2 Small S 40 `: 40 :.: 40 `: 40 `: 40 `: size,

Characteristics

Geometrical tolerances Grade 00 - 0,06/l 00 of 0,05/l 00 0,02/100
0,15/100

Grade 0
200

Accuracy of division Straightness tolerance the working edge of draughting inspection

- 0,1/100

250 300 350

50 + 2 50 f 50 f 50 f 50 f 2 2 2 2

scale rules
scale rules

0,1/100 0,25/l 00

400 450 500 600

45 + 2 45 + 2 45 * 2 -

Flatness tolerance of the underside of ihe scale
rule') Parallelism tolerance between the two working edges

50 & 2

0,06/100

0,1/100

1) Certain applications will require a flatness toterante of O,l/lOO for grade 00 and 0,15/100 for grade 0.

6.4

Mass

6 Specific requirements for manually operated draughting machine scale rules

When different scale rules are used on manually operated draughting machines (see IS0 9962-IPI and IS0 9962-2C41) in a vertical position, consideration should be given to the mass requirements to ensure reliable attachment of the scale rules to the draughting machine (see IS0 9962-3).

6.1 -

Cross-sections 6.5 Geometrical tolerances

The general shape of the scale rule cross-section is left to the manufacturer's choice. However, crosssections in accordance with Qures 4 and 5 are recommended.

The geometrical tolerances of manually operated draughting machine scale rules shall be those specified for grade 00 in table3. Concavity is not permitted (see figure 12).

6.2

Thickness
$Fughting _& mm or

The thickness of manually opdrated machine scale rules shall be 5- mm 4 mm `8;: mm (see IS0 9962-3).

Not Dcrmlttcd

6.3

Width
of manually operated draughting marules are given in table4 with respekt to lengths.
Permltted

The widths chine scale the nominal

Figure 12

6
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7
7.1

Appearance
Materials

8.4.2 For manually operated draughting machine scale rules, the surface plate shall be in a position 75" from the horizontal (see figure 13).

Scale rules shall be made from materials suitable for the purpose of such instruments. The dimensional veriations should be less than 1 % for temperature changes between 10 "C and 30 "C and relative humidity changes between 25 % and 100 %.

7.2
The the age ing

Surfaces
surface in contact with the drawing media (i.e. underside) shall be smooth and shall not damthe surface of the drawing media nor the drawitself.

7.3

Edges

The edges shall be smooth enough to ensure precise lines. They shall not damage the lines drawn.

Figure 13
7.4

Division

lines, digits and lettering

1.,

Division lines, digits and lettering shall be applied indelibly in black and be uniformly clear and distinct. There shall be no missing division lines, digits or lettering, or any errors. Scale rules made of transparent materials should be marked on the underside.

8.4.3 Place the scale rule with the underside on a surface plate as shown in figure 13 and measure the clearance between the surface plate and the scale rule underside with a feeler gauge.

8

Inspection
out under standard in IS0 554. test

The tests shall be carried atmosphere 23/50 specified

8.5

Straightness

of working

edge

8.1

Width of division

lines
shall be measured with

The width of division lines a micrometer microscope.

8.5.1 The straightness of the working edge shall be measured with a surface plate and feeler gauge (see figure 14).

8.2

Distance

between

division

lines
shall be meas-

The distance between ured with a micrometer

division lines microscope.

8.3 Thickness of manually operated draughting machine scale rules
The thickness of manually operated chine scale rule shall be measured meter. draughting mawith a micro-

8.4

Flatness

of underside

of scale rule

8.4.1 The deviation from flatness of the underside of the scale rule shall be measured with a surface plate and feeler gauge.

Figure 14
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8.5.2 Support the scale rule on a surface plate as the practical datum plane so that its working edge touches the surface plate as shown in figure 14 and measure the clearance between the working edge and the surface plate with a feeler gauge. 8.6 Parallelism of working edge

working edge of the scale rule with a dial gauge mounted on a stand.

9

Designation and marking

The designation of draughting scale rules in accordance with this part of IS0 9960 shall comprise the following information in the order given:

8.8.1 The parallelism of the working edge shall be measured with a surface plate and dial gauge (see figure 15).

a) "Scale rule"; b) reference
IS0 9960-I); to this part of IS0 9960 (i.e.

c) the shape of the scale rule cross-section
ignated in 4.1; by the number of the appropriate

as desfigure

d) the nominal length, in millimetres; e) the sire in accordance with table4, if applicable; 9 the tolerance grade in accordance with table 3.
EXAMPLE 1 The designation of a scale rule of triangular crosssection (shape 6) of nominal length 300 mm and of tolerance grade 00 is as follows: Scale rule IS0 9960-1-8-300-00 EXAMPLE 2 Figure 15 The designation of a manually operated draughting machine scale rule of semi-oval cross-section (shape 4), of nominal length 300 mm, of large size (L) and of tolerance grade 00 is as follows: Scale rule IS0 9980-1-4-300-L-00 For marking purposes, (i.e. the block descriptor ted. item a) of the designation "Scale rule") may be omit-

8.8.2 Support the scale rule on a surface plate as the practical datum plane so that its working edge touches the surface plate as shown in figure 15 and measure the deviation on parallelism of the upper

8
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(informative)
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(Continued from second cover) International Standard Corresponding Indian Standard Manually IS/IS0 9962-3 : 1994 operated draughting machines: Part 3 Dimensions of scale rule chuck plates (under preparation) Degree of Equivalence Identical

IS09962-3 : 1994

Under the `Normative references' of this standard it is mentioned that IS0 9962-3 is yet to be published. This IS0 standard has since been published as IS0 9962-3 : 1994. For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 1960 `Rules for rounding off numerical values (revised)`. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard. The product may also be marked with the Standard Mark. The use of the Standard Mark is governed by the provisions of the Bureau of lndian Standards Act, 1986 and the Rules and Regulations made thereunder. The details of conditions under which the licence for the use of Standard Mark may be granted to the manufacturers or the producers may be obtained from the Bureau of Indian Standards.

Bureau of Indian Standards BIS is a statutory institution established under the Bureau of Indian StandardsAct, I986 to promote harmonious development of the activities of standardization, marking and quality certification of goods and attending to connected matters in the country. Copyright BIS has the copyright of all its publications. No part of these publications may be reproduced in any form without the prior permission in writing of BIS. This does not preclude the free use, in ,the course of implementing the standard, of necessary details, such as symbols and sizes, type or grade designations. Enquiries relating to copyright be addressed to the Director (Publications), BIS. Review of Indian Standards Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed periodically; a standard along with amendments is reaffirmed when such review indicates that no changes are needed, if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards should ascertain that they are in possession of the latest amendments or edition by referring to the latest issue of `BIS Handbook' and `Standards Monthly Additions'. This Indian Standard has been developed from Dot : No. LM 20 ( 0221).
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